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(54) BIOLOGICAL INFORMATION OUTPUTTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease inputs on a 
biological information collecting instrument side and 
to simplify inputting operation and to improve 
operability of a user. 

SOLUTION: Body movements are detected by a 
body movement sensor 8 and a body movement 
detecting circuit 10 of a behavior data collecting 
apparatus 1 and detected body movements are 
primarily processed to the number of steps, kind of 
behaviors and movement strength and the primary 
processing data are stored in a memory 12. The 
representative values of these stored primary 
processed data are transmitted to a behavior data 
outputting apparatus 5 for one minute through a 
communication line and the primary processing data are secondarily processed to 
consumption calories and behavior informations by using personal informations inputted 
by a personal computer 3 of the behavior data outputting apparatus 5 and the secondary 
processed data are outputted to the behavior data outputting apparatus 5. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A biological information output system comprising: 

A sensor part which detects biological information. 

Operation part which processes the primary biological information. 

Biological information collection apparatus provided with a transmitting means which is 

provided with a storage parts store of the result of an operation processed the 1st order, 

and sends data of a storage parts store. 

Biological information output equipment which receives said data processed the 1st order 
by communication, carries out secondary elaboration by using a user's personal 
information, and is outputted. 

[Claim 2]The biological information output system according to claim 1, wherein biological 
information collection apparatus which calculates a central value of biological information 
within that predetermined time for every predetermined time, and memorizes this central 
value is used for said operation part. 

[Claim 3]The biological information output system according to claim 2 using biological 
information collection apparatus memorizing one or more of an integrated value of said 
biological information, average value, a mode, the maximum, and the minimums as a 
central value within predetermined time. 

[Claim 4]The biological information output system according to claim 2 or 3, wherein said 
predetermined time uses biological information collection apparatus which is 1 or less 
minute. 

[Claim 5]The biological information output system according to claim 2 or 3, wherein said 
storage parts store has a storage capacity more than one week. 

[Claim 6]Claim 1 characterized by using at least one of sex, age, height, and weights as 
said personal information, claim 2, claim 3, the biological information output system 
according to claim 4 or 5. 

[Claim 7]Claim 1 characterized by using health information, such as a user's health 
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examination result and a disease, as said personal information, claim 2, claim 3, the 
biological information output system according to claim 4 or 5. 
[Claim 8]Claim 1 characterized by using primary processing data to last time as said 
personal information, claim 2, claim 3, the biological information output system according to 
claim 4 or 5. 

[Claim 9]Claim 1 characterized by using secondary elaboration data to last time as said 
personal information, claim 2, claim 3, the biological information output system according to 
claim 4 or 5. 

[Claim 10]Claim 1 characterized by using optical communications as said means of 
communication, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, the biological 
information output system according to claim 8 or 9. 

[Claim 11]said biological information collection apparatus is portable — and a time check - 
the biological information output system according to claim 1 which is provided with a 
function, also memorizes collection time information on biological information 
simultaneously, and is characterized by transmitting. 

[Claim 12]Claim 1 outputting a lifestyle improvement proposal or a target for effort to a user 
based on said data by which secondary elaboration was carried out, claim 2, claim 3, claim 
4, claim 5, claim 6, claim 7, claim 8, claim 9, the biological information output system 
according to claim 1 0 or 1 1 . 

[Claim 13]According to said data by which secondary elaboration was carried out, Claim 1 
returning a lifestyle improvement proposal and a target for effort to a user to the biological 
information collection apparatus side, claim 2, claim 3, claim 4, claim 5, claim 6, claim 7, 
claim 8, claim 9, the biological information output system according to claim 10 or 11. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention detects biological information using a sensor, receives 
data from the biological information collection apparatus which saves detected information 
in a memory, and relates to the biological information output system which processes and 
outputs data. 
[0002] 

[Description of the Prior Art]Generally, a sensor detects biological information, such as 
weight, blood pressure, a pulse, and the number of steps, and it has biological information 
collection apparatus which records this detected information or processing data on a 
memory continuously, Data is received from this biological information collection apparatus, 
and the biological information output system provided with the biological information output 
equipment which carries out graphical representation of the data is known. 
[0003] 

[Problem(s) to be Solved by the lnvention]For example, in the case of the apparatus which 
outputs a user's consumed calorie, for exact data processing, i.e., calorie presumption, fine 
personal information, such as sex, age, and weight, is needed as action data. Therefore, 
the input of fine personal information is required for the biological information collection 
apparatus side. However, alter operation will become complicated, if it is small, and there 
are many setting-out items of personal information when the number of switches is portable 
biological information collection apparatus of few battery drives. When a cell is lost, there is 
a problem that the inputted information will disappear. 

[0004]ln the case of the biological information collection apparatus which records detected 
information or processing data, when you want prolonged successive data, there is a 
problem that huge memory space is needed. In sending analog data, further again, Even if 
it corrects error data by interpolating by the data of order even if 1 byte of communication 
error happens, since the continuity of data is lost when sending the data processed the 1st 
order to few things, the problem needs to raise the reliability of data communications. For 
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that purpose, although it is desirable to send data with a cable, it takes a user's time and 
effort in connection work etc. In high frequency radio communications, when [ as ] 
momentary inductive interference may occur and hour corresponding takes several 
seconds or more, there is a problem that a possibility that it cannot transmit correctly 
increases. 

[0005]This invention is made paying attention to each above-mentioned problem, lessens 
the input by the side of biological information collection apparatus, and is simple for alter 
operation, and it sets it as the 1st purpose to provide the good biological information output 
system of a user's operativity. This invention sets it as the 2nd purpose to provide the 
biological information output system which does not need huge memory space for the 
biological information collection apparatus side even when you want prolonged successive 
data by the biological information collection apparatus side. 

[0006]This invention sets it as the 3rd purpose further again to provide the biological 
information output system which can transmit correctly, even when hour corresponding 
takes several seconds or more. 
[0007] 

[Means for Solving the ProblerrQA sensor part from which a biological information output 
system of this invention detects biological information, Biological information collection 
apparatus provided with a transmitting means which is provided with operation part which 
processes the primary biological information, and a storage parts store of the result of an 
operation processed the 1st order, and sends data of a storage parts store, Said data 
processed the 1st order is received by communication, and by using a user's personal 
information, secondary elaboration is carried out and it comprises biological information 
output equipment to output. 

[0008]ln this biological information output system, biological information is detected by a 
sensor part of biological information collection apparatus, the 1st order is processed by 
operation part, and that result of an operation processed the 1st order is memorized to a 
storage parts store. Data of a storage parts store is transmitted to biological information 
output equipment by a transmitting means. Using personal information, biological 
information output equipment carries out secondary elaboration of the data processed the 
1 st order, and outputs it. 
[0009] 

[Embodiment of the lnvention]Hereafter, an embodiment explains this invention still in 
detail. Drawing 1 is a schematic diagram showing the configuration of the biological 
information output system which is one embodiment of this invention. This biological 
information output system comprises the action data collecting apparatus (biological 
information collection apparatus) 1 and the behavior information output unit (biological 
information output equipment) 5 which has the communication unit 2, the personal 
computer 3, and the printer 4. 

[0010]The action data collecting apparatus 1 contains the body motion sensor 8 and the 

http://www4.ipdl.inpit.go jp/cgi-biii/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 8/25/2008 



JP,2000-041953,A [DETAILED DESCRIPTION] 



Page 3 of 5 



communication unit 9 while forming the display for indication 6 and the operation switch 7 in 
a case surface. Although the graphic display is omitted, of course, the electronic circuit 
device is also built in. A user puts on this action data collecting apparatus 1, and it acts. 
The action data collecting apparatus 1 processes the primary output of the body motion 
sensor 8 into the number of steps, the kind of action, and exercise intensity (walk pace) by 
the inside, and memorizes information for every minute. 1 time of information is 2 byte data, 
and the data format is used for the judgment of the kind of data, etc. at number-of-steps:1 
byte (zero to 255 steps), the kinditriplet (eight classifications) of action, an exercise 
intensity:triplet (eight levels), and the remaining 2 bits. For example, it is an exception of 
being compressed data, etc. It is enough to carry out secondary elaboration if there is a 
central value of action like this for every minute. 

[001 1]The storage capacity of primary processing data is one week, and sends a memory 
content to the personal computer 3 through the data telecommunication line 2a and the 
communication unit 2 at one week once or more. Height, weight, age, sex, a disease, etc. 
are inputted into the personal computer 3 as personal information. Secondary elaboration 
of the information is carried out with the personal computer 3 using the inputted personal 
information and the action data processed the 1st order. 

[0012]Secondary elaboration data is a consumed calorie and behavior information. A 
consumed calorie is computed with weight and exercise intensity. Specifically, it computes 
in the coefficient x weight determined with consumed calorie = exercise intensity. Behavior 
information is the walk time on the 1st, a walk pace and the movement time on the 1st, 
intensity, etc. Exercise intensity is computed with a walk pace, height, weight, etc. 
[0013]Based on secondary elaboration data, a user better living proposal and a target for 
effort are determined, and it outputs to the screen and the printer 4 of the personal 
computer 3. Based on secondary elaboration data, targets for effort, such as a user better 
living proposal, the target number of steps, a target walk pace, and target movement time, 
are determined, and information is sent to the action data collecting apparatus 1. Optical 
communications are used although the communication line 2a may use a cable. 
[0014] Drawing 2 is a block diagram showing the hard circuitry of this embodiment biological 
information output system. The behavior information collecting apparatus 1 is provided with 
the body motion sensor 8, the body motion detector circuit 10, MPU12, the display for 
indication 6, the communication unit 9, and the memory 13. The primary output of the body 
motion detector circuit 10 is processed by MPU11. The behavior information output unit 5 is 
provided with the personal computer 3 which has the keyboard 3a, the personal computer 
body 3b, and the display 3c, the printer 4, and the communication unit 2. 
[0015]Next, the flow chart shown in drawing 3 explains the processing operation of the 
action data collecting apparatus 1 . The action data collecting apparatus 1 determines the 
central value of action data for every predetermined time, and always memorizes a central 
value in the memory 12. If it judges first whether a data transmission request occurs (step 
ST1) and a data transmission request occurs when operation starts, the data in the memory 
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12 will be transmitted to the behavior information output unit 5 (step ST2). Body motion 
information is detected (step ST3) and it is judged whether predetermined time is progress 
(step ST4). It returns to step ST1 and body motion information detection processing is 
continued until predetermined time passes. If predetermined time passes, the central value 
within predetermined time will be determined (step ST5), and the central value will be 
memorized in the memory 12 (step ST6). 

[0016]By making predetermined time into 1 or less minute, the fine behavior information 
less than in every minute can be acquired. For example, it may be classified into other 
actions, if predetermined time becomes 2 minutes or more even when you walk for 1 
minute (it exercised). In order to classify human being's action, in 1 or less minute, an error 
becomes large. So, about 1 minute of predetermined time is desirable. Most persons are 
living considering one week as one unit. That is, it is [ "which exercises once per week" / 
"long / the holiday / the time which is sleeping r etc. ]. Then, it is desirable to make a 
storage capacity into one weeks or more. 

[0017]The flow chart shown in drawing 4 explains the processing operation of the action 
data output unit 5. First, if action data is received (step ST1 1), a candidate's personal 
information will judge whether it is finishing [ an input ] (step ST12). Case [ inputted ], 
secondary elaboration of action data is performed (step ST15). Since secondary 
elaboration cannot be carried out when it is not ending with an input in step ST12, it 
becomes the waiting for a personal information entry (step ST13). And an input of personal 
information will carry out secondary elaboration of the action data at the time (step ST15). 
(step ST14) Next, the secondary elaboration data of a consumed calorie, behavior 
information, etc. is displayed on the display 3c, and it outputs with the printer 4 a case (step 
ST16). From secondary elaboration data, it proposes [ better living ], a target for effort is 
determined, and they are outputted from the display 3c and the printer 4. It outputs also to 
the behavior information collecting apparatus 1 from the communication unit 2. 
[0018]The format of the central value of the data transmitted is shown in drawing 5 . The 
action classification information of the central value of the action data in every minute is 
eight classifications, such as a walk, a run, light work, and movement, fitness level 
information is also eight classifications, and it is exercise intensity (mean amplitude of a 
body motion sensor) at the time of action of a walk (run) pace and others at the time of a 
walk (run). Number-of-steps information is zero to 255 steps. Also in the time of a run, the 
number of steps for 1 minute is about 200 steps, and corresponds by 1 byte. 
[0019]lf there is data like this, exact secondary elaboration is possible. If central values are 
only a class according to action, and the number of steps as an example when walk data is 
usually a walk for 90-step/, since he walks for 40 seconds in 1 minute, and it becomes 
information of 60 steps by walk, a walk pace will be a part for /60 steps. Since consumed 
calories differ when you walk one step by a walk pace, exact calorie calculation cannot be 
performed. On the other hand, if a walk pace is known in eight steps (a part for for example, 
90 to 99-step/), exact calorie calculation (secondary elaboration becomes possible) can be 
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performed. 

[0020]Top 2 bits of a high-order byte are forjudging the information on data, since there are 
2 bits - specially - data (a start, a stop, etc.) and temporal data (memory start time) — four 
kinds of definitions of data (refer to above) and compressed data are usually possible, if it is 
2 bytes/1 minute - one week - 2 byte x 60-minute x - the capacity of seven days [ 24 
hours x ] = about 20 K bytes is needed. In this case, 32 K bytes of memory will usually be 
used. Compression of data is possible when it is a sleep state, for example, the output of a 
body motion sensor does not change at all. If it thinks that that six [ of one days ] state 
exists, about 15 K bytes may be sufficient as required memory space, and it should just 
choose 16 K bytes of memory in this case. 

[0021]ln this case, by a data compression, required memory space can be made into a half 
and a cost cut can be aimed at. the time of recording action data for every minute within the 
behavior information collecting apparatus 1 — the time check in the action data collecting 
apparatus 1 with a device, as shown in drawing 6 , a hour entry is added to the head of a 
data block. During successive data collection, when only a data block is memorized and the 
action data collecting apparatus 1 is stopped by a changing battery etc., a hour entry is 
added to the head of a restart. 
[0022] 

[Effect of the lnvention]While raising a user's operativity by losing the input of personal 
information or considering it as the minimum necessary in biological information collection 
apparatus according to this invention, Personal information is inputting into the biological 
information output equipment of a receiver, and it is effective in exact data processing being 
realizable using personal information by a receiver. 

[0023]Reduction of memory space is realizable by recording only the central value within 
the predetermined time for every predetermined time. The central value should just be the 
minimum information required to carry out secondary elaboration using personal 
information. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] lt is a schematic diagram showing the configuration of the biological information 
output system which is one embodiment of this invention. 

[Drawing 2] lt is a block diagram showing the hard circuitry of the embodiment biological 
information output system. 

[Drawing 3] lt is a flow chart for explaining the processing operation of the behavior 
information collecting apparatus of the embodiment biological information output system. 
[Drawing 4] lt is a flow chart for explaining the processing operation of the behavior 
information output unit of the embodiment biological information output system. 
[Drawing 5] lt is a figure showing the data format of the embodiment biological information 
output system. 

[Drawing 6] lt is a figure showing the example of data which gave time information for every 
block. 

[Description of Notations] 

I Action data collecting apparatus 
2a Communication line 

3 Personal computer 

5 Action data output unit 

8 Body motion sensor 

1 0 Body motion detector circuit 

II MPU 

12 Memory 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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(54) BIOLOGICAL INFORMATION OUTPUTTING SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease inputs on a biological 
information collecting instrument side and to simplify inputting operation 
and to improve operability of a user. 

SOLUTION: Body movements are detected by a body movement sensor 
8 and a body movement detecting circuit 10 of a behavior data collecting 
apparatus 1 and detected body movements are primarily processed to 
the number of steps, kind of behaviors and movement strength and the 
primary processing data are stored in a memory 1 2. The representative 
values of these stored primary processed data are transmitted to a 
behavior data outputting apparatus 5 for one minute through a 
communication line and the primary processing data are secondarily 
processed to consumption calories and behavior informations by using 
personal informations inputted by a personal computer 3 of the behavior 
data outputting apparatus 5 and the secondary processed data are 
outputted to the behavior data outputting apparatus 5. 
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li, ttS'J, i?*IA»/j:ttAflt«*s^»lc* 

fc, «ft*s/j:</j:*i % A*Lfcm#^I^TL*9i 
[0 0 0 4] Sfc, IttBr-^, fc?>v^|i^lPI7 ^ -^^ 

Pn^jHA^fc^o $blc$7t. Tto/f- ?«:3fe5»& 

40 fflmit'PteWlZttL. l$dJQJL£ixtzT-9*&Z>® 
it S:±»f 5 565.5*5*4, ^<73fcfeJc«, f«ff-?S: 

[0005] z<D%w\*±m&fflmmcM g Lxtt 
50 t, At)W>mmmx\ m%m<DW!ft&<D& L \,^fcffii& 



3 

tH^v^xA^tft-rsr t&mi (OBfit LT^5 0 

[0 0 0 6] £ bK*fc, C©3SWt4ii(tltradSftS>£Jl 
[0 0 0 7] 

£ 1 Jfc&QII-SSSJISBi , 1 &APX Lfcj»3f ig*©3Elt 

ifrtws©ft«#s t , sue i wni ^n/cx- * £«fi 

[0 0 0 8] ^<D£Wffgft;^->*x.£s-e(±, £#fitfS 
JOXL, %<D 1 Jk3!lPXLfc*W*g*SrlBlt»K:|E«|-r 

[0 0 0 9] 

immomn&mm] wt, WA<ojim\zX9. z<d& 
wzzbicmmmwtZo in in, r©«K©-ni6 

[0 0 1 0] t7»T-*HK*Slgl f±, SwMB6, MME 

x-^itX*gtt 1 li, ttffl#*s#fcottTf7»i-3 t><& 
T*fe3 = tTK^-^iKASgl f±, tcorttBJ-Cfrift-t^ 

: 1 '-4 V (0~2 5 5#) , frS)£>fl^ : 3 Y£y 
h (8#£) , SSj&Jg : 3 t*-> h (8 » 

looii] i »iT-^©ieii^*i± i mn&ktt 

iaHHllHl£i±IEltrt$S:7 r -4'ii«®i» 
2 a, ii{f3.-y /°V=i>'3(ci^?, 0 /<y 

=»>3^f±flAfl*«fcb-c, #5, ML f£S'J, 
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**<cifSrA*i-5. A^$iLfci@AfflSt, l&JPX 

[0 0 12] 2&iPlT-cm, If*n!)-t % tf» 
tuts. AffWlcn, y-=il»3ft«^J;oT 

*jfcsn««ftx#:a-cjiar* 0 tr«tt«tt, is© 
io na-rso 

[0013] 2 Wlr-^ ft fc t ic s {£/B#£S&« 

$££3o iiftl3j»2 a fi^-^fcJS^T fcAl^, 

[0 0 14] @2I±, r©HJ6^lfe^#:*«a^^T- 

20 UX*ggl{i^K)-t^^8 «!:, ftSi&miBlggi 0 t, M 
PU 1 2 *^«|6 t. iiff3-=s/ h 9 
3t^HxT^So fr»^tt!lH]?S 1 O^ai^SrMPU 1 

3 a, /<yay*#;3 bMf-f^yH 3 c ZfttZ 

^So 

[0015] a3(c^i-7P-|g|{c:j;i9. triftx 
30 ft^ttS:^*!; 1 2 tcl2tg-t-5o 

Ufy-zsTi) , x-^i*«5*^feti ( i, y^y 

l 2rtOr : '-^^tfK)ttf6aj^Sg5^Jiff1-S (^x 
^ST2) „ #»ttF*©fcffi«r?T^ Uf^ 

ST 3) , @f^l^ra**gja*»5*»tiJ^i-5 (^x-y7°S 
T4) o 0r£^H*SSiS-i--5 4-ett. Xfy7'STl|C 

Sir, Bff^^l*i©ft^ISr*SL Ut-^ST 
5) , ^co-f^ffl^y^y 1 2{rf21ti-S Ufy/S 

40 T 6 ) „ 

[oo 1 6] ffiizmm* k-rzztx\ 

^m^tz (mvsL±) rn&x-h. mmmm^2^± 
&<bf£, mv>'<7mzftm£ftxL%.?-*fmm i 3bZo a 

^TV^AfiiaW^ 1 o©*fi[i LT4ftLt^5. 

5^w*s*v^" t£k'xh% 0 izx\ i&mmMzimm 

50 6t±ti-5Ct*«a*U*. 
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[0 0 17] @4lc^i-7D-@tcJ: 0, nibx-^ffl 

m-rst Uf^sn i) , »»#©5iAttr#**A 

jj&frfri:' ofo&mfe-tZ Ufy/STl 2) . A* 
^^O^-fls fTttT-*<0 2jfcijni$:fT5 Ury/ 
ST15) . ^fyT'ST 1 2T'A^^t*''il/ 1 *^li 
2ftJ0XT*4^©T», <SA1WSiA;ftft*>£fc3 (*x 
y7"STl 3) „ ^tt, fiAtit«#A/j£;h,Sfc (* 
t y 7'S T 1 4 ) , i<D1%&X*fiW]'f~? & 2 ?!fcbPI-f 
5 Uf^STl 5) „ o y tfftlf 10 

$5^^©2*iPI'7 ; '-^^7 : V^7°U"l' 3 ctC&jj%U 

16),St, 21W!jDIt-* J:*), £g&SS3t, I? 
*B«Srft£U -tii^Sr^-f 3 c . y°V>* 

[0 0 18] ^$ix5x-^©n*fit©7*— ?y h 
SrHl5lc^i- 0 l^ftotTSftx— *<0ft3HIW\ frUSI 

■fe^*©sp*Slg«) T'fc^c $&1ft*RI2. 0~2 5 5# 

-<?*>$. i #Wo#»ii*fri$-ct>-2 o o&mmxh 

9. I'M NTStJS-T^o 

[0 0 1 9] 'ftfctfGDx-^fctU^ jE*4 2]WI0 

Ciotl^<^©jfi**B!J-lia45©T?, IE5t 30 
/^njl-ftl (2»APl3i^lUc4*) 

[0020] ±#yM ho±& 2 t'-y Mi, T—f<Dfe 
* * !i 5B*&i**J) , ffiSx-* (±R#JH) , ESI 

7 f -^©4a^©^«^prtgT'fe^ 0 2^4-h/i^-t 

•T5<h. hX60^X24B$f|X7B 
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[0021] r-t&mizk*). 
nm%wtz£ixm6i^i-±5i', f-^o^o 

T- 9 y' n y t <D Sr ffitt L , t' Id £ o T*t 

[0 0 2 2] 

[*ko9*i z<o&m\zj:tit£, ^.^mmmmmx 

*W*«H«cA*-t-« d t X\ gfi 
[0 0 2 3] Sfc, WIBSWSfc-t©af£«*Wlrt©ft* 

x$z> 0 ft^ierieAWSiSrffio-r 2ft*oii-«ojc s K. 

[@2] mnmm±w-m^ftt)i/7-.T-j*<D^-Ym<& 
mfc^-ryu y ? mxhz> 0 
[S3] mmmmm^mmmti^^^ofimmniiiR 

[04] mnmmm±#mmiiiJ]^XTA<D'{T®ffi%itii 

[0 5] R3fett^«l^frflMBffi*->^yis©f ? -^7* 

—?-y V^TFS'MXh&e 

[0 6 ] y'u y ? micf%Mf-**tf5-Ltc : r-?MZ 
*1"0T'fe5 o 



1 




2 a 




3 




5 




8 




1 0 




1 1 


MPU 


1 2 
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[05] 





D 7 


D 6 


D 5 


D 4 


D 3 


D 2 


D 1 


DO 










Ttt'<-f b 





